Many investigators have tried to explain the phenomena of human dark adaptation solely on the basis of photochemical theories. All their attempts have failed. In the first place, there is no doubt but that the increase of the concentration of photopigments during dark adaptation is insufficient for a complete explanation of the phenomena; in the second place psycho-physical and electro-physiological evidence have made it clear that apart from a "photochemical" mechanism, "neural" mechanisms are active during dark adaptation. The present paper has as its purpose an experimental evaluation of the relative importance of the various components of dark adaptation. On theoretical and experimental grounds the following list of mechanisms of dark adaptation is suggested: fΓcomponent. This is the photochemical component discussed above. f.2-component. The neural receptor component. In the dark adapted eye a certain amount of decomposition of visual pigment causes the receptor to answer with a spike response whereas the same amount of decomposition does not have this effect in the light adapted eye. D-component. The spatial integration component. In the dark adapted eye the diameter (D) of the retinal area within which complete integration occurs is larger than in the light adapted eye. T-component. The temporal integration component. In the dark adapted eye the duration within which complete integration occurs is larger than in the light adapted eye. In the experiments which will be studied in the present paper this component was eliminated by the use of light flashes of very short duration. k-component. The coincidence component. Bouman and υ. d. Velden have shown that for the fully dark adapted eye two "coincident" quanta (i.e., two quanta incident within a critical retinal area with diameter D and within a critical duration T) are sufficient to elicit a visual response. Bouman and ten Doesschate have shown that for the light adapted eye this number k > 2. The resulting adaplational effect is called coincidence or k-component. Subsequently il is shown that some of the components mentioned above can be separated experimentally by studying the behaviour of dark adaptation as a function of the diameter (d) of the test field. Such experiments can thus be made for the centre of the retina (exclusively foveal cones) and for the Ophthalmologica, Vol. 144, No. 4 (Oktober 1962) 21 256 Ten Doesschate and B o u m a n retinal periphery (rods and cones) and further for both red light (that predominantly stimulates the cones) and green light (that stimulates both rods and cones). The results of such experimental analyses are described.
